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RF power distribution

General scheme (A.Moretti) From Bruce Hanna’s drawing
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RF power to each RT CH cavity

Power table from Nov.2006
Beam pulsed current — 18 mA

Power consumption RT CH cavities

70

60 N

Beam |Pbeam |Pcopp{Ptotal |Pt/Pc
beta |I=18mA 50 1
Cav# kW kw |kw |dB 3 dB

1| 0.0744 0.00] 1.99] 1.99 0.00] = 40

2| 0.0771 2.88] 5.68] 8.56 1.78] | & A

3| 0.0804 3.81| 9.60] 13.41 1.45 30 —

4| 0.0842 4.47| 12.91| 17.38 1.29

5] 0.0882 5.55| 13.34[ 18.89 1.51 207 ——
6| 0.0923 6.44| 14.20] 20.64 1.62 0 "% o . ..
7| 0.0968 7.31| 17.53| 24.84 1.51 101 —o— Protal
8| 0.1015 8.47| 19.32| 27.79 1.58 .

9] 0.1063| 10.76] 26.31| 37.06 1.49 T T
10] 0.1111]  10.64| 23.79] 34.44 1.61 L 7Cav:ynu9mb;r° 11z 18 e 1 e
11| 0.1159] 11.15| 25.41] 36.56 1.58
12| 0.1210] 12.10] 29.10] 41.20 1.51
13| 0.1262] 13.01| 32.84| 45.85 1.45 . . _
14] 01316 13.86] 36.39] 50.25]  1.40] Total power consumption with beam is 500 kW
15| 0.1371 14.92| 41.42| 56.33 1.34 Si :
16701222 13.3a] 35.05] 52.36 198 ince vector modulators can only reduce input
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power, so it makes sense to deliver more power to
each cavity than simulations require.
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There is no simple combination of
cavities with equal power consumption
by groups

More detailed power split for RT CH
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Directional couplers |

Actual coupling factors depend

on the chosen scheme of RF Coupling factors for RT cavities.
distribution. .
Coupling coefficient for power
_5 -
K.=10*log(A2/A1) @
§ 10
Forward, without EPS coax £ 15 |
RF / g @ Backward
) | ' © \ / oo
r B B Bl R v ]
Cavities 1,2 ............ 15,16 o5 L R N N
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Cavity number
Dir.coupler .
Backward, without EPS
|  $mm ) .
________ May be using backward feeding we
& | ¥ a¥ = could reduce number of different
Cavities 1,2 ... 1516 couplers.
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Directional couplers ll

Backward, with 2 EPS

Coupling factors for RT cavities, String with three EPS
17kw I 1sekwf] 2466w [ 2
[ — ] ~ ] - 0{ M )
A A
g 4
Cavities 1-7 || 8-11 12-16 % ::
5 -10
g 12\ { —=@—Backward
. 8 i \ / =@ Forward
Forward, with 2 EPS AV
' g
(will be used) 5
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Cavity number

4 17w s ow 1246 KW
o Y -‘ -‘ = -‘ May be combining backward-forward

feeding we could reduce total length
Cavities 1-7 8-11 12-16 and number of transmission lines.

Power is not a concern — directional couplers and IQMs can do the job.
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Additional phase shift is nheeded?

Bpeam = 0.07+0.14 — relative velocity of beam. Phase advance over distance L
Brr =1 - phase velocity of field in air filled
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Ways to adjust phases
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1. Additional phase shift in modulator (arms of different lengths)

2. Cables of different length between modulators and cavities.

Input —

— e
ﬁA‘%

Output — :

3. Move first modulator to the left to get more space. Use insertions to tune phase.

4. Mechanical 360° phase shifters between modulators and cavities.

5. Put directional couplers on different lines to get more space for phase adjustment. Requires
complete reconsideration of power splitting scheme.
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Simulation of strinqg 1 (CH1-CH7)
Phase shifter/attenuator

(Simulates re-bunchers) || Whatever we decide to do with phases, we will need to model the system
S —— Design Studio simulations allow to include real dimensions of the RF
| Dircoupler || distribution system into consideration

Absorber

2
4potine =8 = EOw vCd a - =
branC'h Coupler B . . L . . L - I R
CH CaVIty Coupler ports S-Parameters Phases in Degree
S-Parameters Magnitude
179.77
-15 - - ! i 51,8
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il $6,8 : -17.37379445 N P ' - 56,8 : -121.12630302
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= 54,8 : -18.11887780 [ e e 7154,8 : -21.91015214
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Simulation of RFQ and re-bunchers

String 3
To CH12-CH16

Beam Cables [lQm
Beam |Phase [Phase |Phase |Phase |Phase
beta shift bea|sync shift RF | shift wg |shift IQm
degree |degree |degree |degree |degree
0.0744 -60
0.0744| 2438.5 -90( 278.49 119| -189.5
0.0744| 6424 -90[ 303.99 12.5] 68.513

String2
To CH8-CH11 e
String 1
_ ] To CH1-C7 | =
NO VeCtOr ......... e e S - -
......... . El .
modulator? e
o |:| |:| : |:| Coax cables can be used to adjust phases.
RFQ splitter Re-buncher
port coupler ports
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